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(57) BSKJ] 

U rfr— ; fei^SIEtt crfcfcls, h 'J - £fcfi£ 
SfciS^IBtt) xtf^F^E/^-Sfcra^'Jr^-T 



(2) 0 0 1 -5 23 842 

1 ] #«*n/9A (volume hologram) £P§£ 

* V - ; Js J: £>\ ^lltx^yK^yv-, 2 fcl±* U =fv- &&tt i 
[1**2] 4>£< t fc — oc^flirfE— WtB'l£<x>tf*-> K^y^-Sfcli* 

1 HIS^OT'n-t^o 

[1*13] Itrf2-ttg'l4^*°^^ : 




R R 



[tt2] 



C3) 



«f*2 0 0 1 -5 2 3 842 



R 1 

I 

Si 

I 

R 2 



01) 



— 'n 



*5«fco ? n»i3-~i o-e&s) ; 

R'S i (0 S i (R 4 ) 2 R s ) 3 (III) 
(d^-C, R'tiOS i (R 4 ) 2 R 5 ^> £fzlt— m<7>W&2titz^ i>L<&mw. 

*R 4 ti, ^itLT, -tifi<7>S&$*t*:, £ fzltmW&VC^itTfr*)^ Ci 
-ir>^n7J^fi, T^V^rJl^ £ tz itT u - ;v3£-e& <9 ; JSit/^&R 

i3 X 0 s 

(R 6 ) *S i 0 [S iR'R'O] p [Si (R 7 ) 2 0] ,S i (R 6 ) 3 

(IV) 

#^R 6 (i, iiu, -IffiGoM&s ftfc, £tzitmn&v>Ci-i2T 

C»-ir>^n7^^;Vi, 7 7JK^1, £ tz It T U - <9 ; 



C4) ^8200 1-523842 

(a) 1, 3, 5, 7-r h?^^ (2- (3, 4 - jcstf^v->* n-^vov) 
-1, 3, 5, 7-f f7^f^^Of h5->n J lft>'; 

.(£) ^ (I I I) ^Itiot, R 3 fi. ^f^St^iiOS i 

(R 4 ) 2 R 5 ^-?&^ ; #SR 4 (it^^;v^T^>9, ^J:^#^R s (i2- ,(3, 

(c) 5$Civ) «i?*oT, #^R 6 3s .tt^R'n, r;v^;v^ 
■c* & ; 33 «fc 

(d) s (iv) oft^fc-^oT, #^R 8 fi, 2- (3, 4-^# 
tz it * y =rv - <?) 1 msgis^o § % HtrfE— W^14^jK * -> y-v - £ tz \±* »j 

M*$Bfcoi^ «rf£/^-f yy-<7> 0 . 1 6 - 5 ilgp^^tt s c: t 1 1 
*y v-4fc|i*»J =r^-«r^tf it mtts, #:iff*n^ ^mMMfoo 



C5) &m.2 001-523842 

o 

fi l o fe«c7)#ff *n^?A fB#§g£# 0 



(6) #^2 00 1 -523 842 

[000 1 ] 
[0 0 0 2] 

#SWB (vo 1 ume-phas e) * n ^9 AMK^^t<oft*^f ^ ~? 

f & * t ffl *i& tk%i km u, & ^ * /ki&£t*-c* & jweste-eft ft *uf & 

[0 0 0 3] 

J P-A- 0 5 - 0 4 0 1 4(i, #n^9ASBSjfrft:j&< % i^-l^fe 
[0 0 0 4] 

2hK,&to<n*uy9J*U&<r>tz®(Dlfc&mmfc(E. I. du Pont 
de Nemours, Inc., Wilmington, Delaware 



(7) ^200 1 -523 842 

, Uni t ed States of America K X oTTfrflgS tLTv^ 

% i^SJiftiffljx^r^ (high intensity reciprocity 
f a i lure) fr&cW) , * LTte^H ^Ti"* * n ^9 A * 

y^^umzmuL. *Lxmmm*wt-r 0 tor** 

ft***?, ztLi±#&e>m*§r-s4 x&im&zit, fit, ^c7) 

[0 0 0 5] 

JflfcK:*£SL/HM»*n^ a Hi&_h, r-?'U h (10 12 ^F) 

[0 0 0 6] 

WO 9 7/ 1 3 1 8 3 li, 7'J-7y*;H^'H>It*fH, 



(8) !ft*2 00 1 -5 2384 2 

randomized phase mask) t ^iftSfcifc CTiILT, 

* ^ »i T KV^BT^liB Tffi«$*Lfc ; «lx.»f, F. M. Sm 
its and L. E. Gallagher, Design conside 
rations for a semipermanent optical 
memory, Bell Syst. Tech. J. , 46, 1267 (19 
67), C. B.. Burckhardt and E. T. Doherty, A 
ppl. Opt., 8, 2479 (1969), L. d' Auria, J. P. 
Huignard, C. Slezak, and E. Spitz, Experi 
mental holographic read— write memory 
using 3-D storage, Appl. Opt. , 13 (4) , 8 

08 (1974), and F. H. Mok, Angle-multiple 
xed storage of 5000 holograms in lit 
hium niobate, Opt. Lett. , 18 (11) , 915 (19 

9 3) it, ^-vtcll?^ totttofWt (g r a t i n g 
slant angles) ?>«&B£«fifcU &nmt. #BBlf-A££H s sy 

ammi ng> Reed — So 1 omon K&lf ?%.7jk, is X Zf^-^r > * 
)l>u- Y<Di$.mt^^tz^- K-ffc^-A (encoging scheme) 
it, @!#T$js$£ (diffraction efficiency) His tt&^JSj 
— 14<^^**Jft/Mk-r* t t KX Vfo1gt*u p^AT- ?Rtit<Dfemn>Z\i(l±Z 

[0 0 0 7] 



(9) 00 1-523842 

K*B*rjB*.«> t^»t*^lM^ (angular 

deviations) j&«fe£* 0 #»*B¥ffi2£f5^* n ^7 A (£*l 

«t, mZ&m 10 0^ m-C\ LTWiS (non-slant geom 
e t r y) Ttot, ffi«3*L4) & 0 . 4 7° <*>ft 3 ^<B£# 

nBragg t 0 -^ «r^r-?-*^iJR^*^-ro u ttKf (ff s 

) #fafcIlE»*:£tf*tf>*<Z>»'6\ ifl#f*n/5A«B r a g g e-*fcfc*5 
tt*~>7 Mi££fcfcv»<> L^L> fflM- ; lf5l*n^7At:o^Tli> Bra 

g g ^-tfiK&n&z/y m±, $m*faKM&%< , jkm^ x o-zmmztiz 

» }><D±ZZ it, m&fiii£U ! Wfc*K&fcLX\t*Zo d u Pontl? 

7* h*'j7-7^;^ (HR F - 1 5 0 - 3 8) {4. **IJ&Offi$SMtJ& ( 0 it 
18° -C**) §:io*n^7A|:^Lt, ft2 . 5° ?)BraggA'>7f^ 
^i" (U. -S. Rhee, H. J. Caulfield, C. S. Vikra 
m, and J. Shamir, Dynamics of ho I og 1 am 
recording in du Pont photopolymer.Ap 
pi. Opt. , 34 (5), 846 (1995) £#M<?) it) 0 i <om&% 
fgZm-r&mZ 100 //m<?)*n^7A}:o^T> Brag gt°-^¥fr?>i^S 
-CO^ISHU iBnafi4^|ftI*^<OU - KtT-AA 1 2. 5° i:j^LT, & 0 . 
7° "C<b4 0 2 0 0 ^m<0*o^9Ato^T> ^fl-^ft S T^*l»±> W 
$100^ m^*n^ 7 AtfJtLT, & „ ioT, tL, ^<=0lK 

[0 0 0 8] 

^tih^mmmmt^mm^myt^^^^-m^mL, wicc, 7*- 



0-0) #f|2 0 0 1 - 5 2 3 8 4 2 

[0 0 0 9] 

*tr*n^9A|B*«#Sr»«-r*xe; ; is <fc 

[0 0 10] 
[001 l ] 

ttz, ^iBU!R»ti#i-&«*ii*»i«**Jifti-4ifc*«"rS**li 

[0 0 12] 
[0 0 13] 

^>l#l>ri6**t Ltfflv»TV»£, ttfllSis .fctffimsofcJ&fc, TIBBIE 



(11) #*2 0 0 1 -523842 

-«fc 19 #-<3lr*9 #&*><?>£ L-c&mztim&o fcjfcWfc, -Wfg'lt*^ v-is «t 

[0 0 14] 

K£j&*S i - 0- S i &fcjt*&3*L"CV»;& &C>-C2b »K CI tt O ■=& 7^ - ti 
[0 0 15] 

[<t3] 




(I) 



R R 



)l>&-i?$>i>4b&%\±* Poly set Corporation, In 



(12) <&m. 2001-523842 

c.Mechanicsville.New York, United St 
ates of Ame r i c a^^iSfp^PC - 1 0 0 OTAf t^, fit 
Z<D&fe<Dit&m<DMMH±, k*)frlf, US -A -5387698 ^iC^US- 
A- 5 4 4 2 0 2 6KSm?*LTV»4, 
[0 0 16] 

i^^h'J-, f h 7 - is J: tff tLj^±(?)# 'J x,f^ n t > li> 
[0 0 17] 

[<fc4] 



R 1 

I 

Si 

I 

R 2 



(II) 



— 'n 



miLLX, Rllfcli2~l O^^^Jg^^^i-^-ffi^J^-K^v-ttg 

> nfi> ittfc^Rfl^BWSISIdU k*)k>if, US -A- 5 

03786 1 ;US-A-5260399 ; US-A- 5 3 8 7 6 9 8 ; 
US-A- 5 5 8 3 1 9 4 Kfa«$*tTV>& 0 i CO 9 4 -f^m &#5e<7>*° ~? 
-<r>— ofi % i ? 3, 5, 7, -rf7^^ (2- (3, 4 -J^K3r->->^ 
3rv;W) o.?-;V) - 1 , 3, 5, 7 - f f ^/^Of f7yD^rt>t^ 

[0018] 



(13) iff j| 200 1-523842 

R'S i (0 S i (R 4 ) 2 R s ) 3 (III) 
R'li, OSi (R 4 ) iR'I, 2fe*VM4— ' flfi<^1SJftS*Lfc* fcli*fl||ftOCi-xi 

t *) *?&t> US-A-5 1 69962 ;US~A-52603 
!9 9 ;US-A-5387698 ; ^ iC^U S-A- 5 4§l 2 0 2 6 KfiM S ft 

^yv-fi, R 3 ^»M^-;i/^i7t{iO S i (R 4 ) *R S ^T~&»9> #R 4 ^fi> y 
^-;v^-e*>«9, -eLTtlR'li, 2- (3, 4 -i^4r->->^n^s^r->;V) j$ 

10 0 19] ft 

(R 6 ) 3 SiO [S iR'R'O] p [Si (R 7 ) zO] « i i (R 6 ) * : 

' : (IV) 

&&R 6 l±, MLT, -<fiffic7)g&£ itfci tzmm&vaLlxz TK*)^ d 

arfrmttzteTV-frm-e&t) l^&RUt, 2^ 1 OflO^UMC^' 

<7>^>^-fi, US-A- 5 5 2 3 3 7 4 (£*Ui, fi&J : fc fi n v * AJBl^'Sr 



35? 



C14) #^200 1 -5 23842 

f*> R 8 ^*2- (3, 4 -x.tf*cl/Z/? 0^s^r->;V) i^Jl>£-C % pftiCKq** 

[ 0 0 2 0] 

iA^^lS^)* 'J y n f , LTiJi^W^'J v-£>#t4 

[0 0 2 1 ] 

(^^-jV7i-;w->n^ J 9->) is JiO^ct)* a-^- (^Jx.}f, D o w 7 0 5 t 

Chemical C o m p a n y #» £>7fT8S $ *ITI^& b 

[0 0 2 2] 

B r o n s t e a dWtt t:\tL e w i s M<D t?*> bfr-?$> »9 fcrtfU & ^ % 
o *»£»*«B r o n s t e a d tt4*t*»^ »4 L < tt. 0 



(15) #^200 1-523842 

A (ferrocenium) ^\ ^^^^^^^v^T^v^^^^-x.^, 

-Ji/^^ (II) ^**T7 y >t'$>^ ittfi. C i b a - 

Geigy Corporation (7 Skyline Drive, Ha 
wthorne New York 10532-2188, United S 
tates of America) frhMva%i Irgacure 261 "Crfc 
J&$*LTV>& 0 ftt<7)TOJ^LT\ 4 7 6 nm^:li4 8 8 n m 

[0 0 2 3] 

3 0 0 nmJ^T) T^MItKft LT<^S$t£-C& >9 , ^ LT^^Ba|t^«ffl 

LtiSttT^ £<7)M<7}#5c<7)$?£ L«/>JiS^J{i> 5, 12-^ (7^ 

- jpji-f- - ;v) ^7^-tr>T&& 0 iOif^^Jfi:, 7^^/-f * > l^-if-^k 
<7) 5 1 4 n myitis £ tf-fg^^^C (frequency-doubled) Y 
AG ^--f-^tjc?) 5 3 2 nmHSJtCe<7)W:fr^ * n ^9 A^j&^rfraMCfp^ 



(16) #*200 1 -523842 

[0 0 2 4] 

> ^LT3fc»&BTt6 (photobleachable) T** £ v> ? 

A + 0*/NIB*>3fc3MS&J& (D.m) ££fi£-r&Bfrtf£&&o 
[0 0 2 5] 

itmt, fr% < mtL&, zLxm&vf&friz^^T^m&itiszvt&m 

- o . 2-5 Mas-Mr*- 4 iHflK, ttz, Mfofr, -Ilttx^^^ 
K^yv^^i^ft^ttx*^^ Kty ^-<£>^S*$&&*:*)/M o. 
1 6 - 5M£B-Mri-&£ £ fcjtfi LV»o 
[0 0 2 6] 

ti&x^K (z<D$zmfr, m i %*miit£^ i><r>frmt tv>) % *^w<^>*n^ 

[0 0 2 7] 

[0 0 2 8] 

(^ffiffil i ) 

, 5, 

*U*> *Mt+M-C TBPENJ fclflMfti, £«>J»il«\ Utfe«!>^r«flRlt^ 
;i/-7 i-JV^n^r-9->) (itLfijSJf^^s, 1. 5 3 6 5ti^ Dow 7 1 



(17) 1&m.2 0 0 1 - 5 2 3 8 4 2 

0 silicone f 1 u i db^ i&pn^"CD ow Chemical 
Company, Midland, Michigan, Uni ted Stat 
e s of Ame r i c a A^rtBT**) m<D* n ^ 9 AfS^ 

#SR(^f;vit^S) , £ itfeglUB&l&^y 1 , 3, 5, 7- 

f h7#X (2- (3, 4 -oc^^r>/->^ nA^>/^) -1, 3, 5, 

7 -T h °7 **f-fr=s>7 nf h ^->n^>, *fcfi±ffi5£l I I *) = Wffe&te* 

^R 5 7^2- (3, 4-x^->->^0A^yjV) J.^-Jl^c7)^ *> hfrfr^tfo 
[0 0 2 9] 

a^o^*^ 4 . 8£«%fcL7to si#tait-ei 

£>*t& t-e-r<7)^tJ^^#L^o ft&fLfcig'&fcfcDOW 7 1 o^M^- 
£iDx^ *LXmWLtz<D %m i &®&&tz 0 ittC«i3 0 0 ^/ L <DiM.it ^ 

LTO. 0 4 8li%mtSMI^MLfco U 
T ;v =f> yfl> £ t •caMk^ V > £ Bfc* LT, * n ;t* 9 A |2 

[0 0 3 0] 

[$1] 



CIS) <&3k2 001-523842 
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225 


306 


460 








340 
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150 
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100 


100 


162 


162 




20 


20 


40 


40 




0.2 


0.2 


0.4 
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^atrt (»*-.: **rj) 


63:37 


83:17 | 


63:37 


77:23 



1 0 0 ^mO*°V x h 7^;v^-na.-f-V><7)^^--ij--^J:oT^tt^tL7t 

*U -eLTfff^ 5 14. 5 nm<DT)V^y U-*f- 9 -f t <i 

tt^>tl7t:#Lv\HB|tV^;V (±2%) ^^L7t 0 £ft£<^&#{i. ^-iL^Kft-f 
&^J&'l£# s &v><75-c> tr- j^^^y u-^f-y'u-y^- a (a = 

6 3 2. 8 nm) (Mi2J& B r a g g AJ^T-Alt) LT, LT^ & K 

<D*uy? &mn<7>$htk&tk& Ltzo $k£?m®$tfe&<D-r-?lt, Newpor 
t Corporatio n$£<7> 8 1 8-SL7t h?^ Ki3<t^2ff-^ 
> * J^^it^^M -^Model 2835-C<7)2 o^^t^^v^-C* n 

[ 0 0 3 1 ] 

IZg'Bfg'tt^y ^-^-g-^T-r^^ti:. ^n^^AHMig 3raJ/cm 
&tfit}£*£: LT5e^S*i;g>) 1*. 7 7 : 2 3 33 J: ZF 6 3 : 3 7 <D* )V}£<vMfeK 



(19) M2 0 0 1 -5 23 84 2 

o^TWU Jttl-efim 1 8 . 9 & £ V s 2 0 . SmJ/cm'-C*^*, !fifv>HJf 
[0 0 3 2] 

5mJ/cmHL<li4 7mJ/c m 2 m>-f ftj&^^n^? Alfl$t ( 8 
3 117) -CH«*fcJSI l> 75mJ/cm ! (63:37 <DMm X~lt, MM L 
8U«^**4r -ttffl Lfco 83 : 17*5«tO f 6 3 : 3 7 <^;vJ£<a#£'£M::o^T 
OBBIfLjc*;^-^ -€-tt-?a*«j2 1 & XV s 3 3 mj/cm'tlio^o i^V> 

[0 0 3 3] 

(^ifcfll 2 ) 

t^* s f>, ttffl Lfc^wifei**^ ±ie*i i i (Dm^mfe* 

«K ii-CR 3 ii> OSi (CHj) 2-2- (3, 4 - jijK*- n^*->;v 
) j^/i/Jk-e**) ; #*R 4 li^;i^-e&VK ^LT#gR s {*> 2- (3, 4 

<£ fi K M-t S # 7 - KM-T & ~ W ffilft ^ ^ "7 - ;vjfc * JKJLTO) U 2 

[0 0 3 4] 

[£2] 



%L 2 





ff-f (mg) 




321.3 


460 


306 


192 


197.6 




132 


297 


360 


412 


833.7 




114 


190 


167 


152 


260.8 




28 


47 


41 


38 


67.5 


^ 10 SI 


0.28 


0.47 


0.42 


0.4 


0.8 




84:16 j 


77:23 


64:36 


50:50 


33:67 



C20) #*2 0 0 1 -5 23 842 

i*tt,<7>^#c7)H^^ao#tt$r, ±&<D$u&m 1 tm^m-c9 3 . 3mj 

*>mmLtz 1 os-ioiii: 3 o&<Dniimm*&^tz 2®<D5%pm<DBS, * 
m^tzo ziih<D&ftK&^TmmztitzMi>{&^m.R^*)i'3r-i±. 84 : 1 

6, 7 7 : 2 3, 6 4 : 3 6> 50:50*5*^3 3:6 6 <Dj&-%V0Ki3^X . 
Wil3 4. 2, 30. 1, 32. 2, 17. 213^26. lmj/cm 2 

[0 0 3 5] 

6 4 : 3 e^lftolfx^jv^-d, HeNe^n-^if-AO 

ife#tSE«$*L^:*n^9ATaUft$*L (^9 0%) , Z<D*u A {iftHit 

AJfi*J:0fii«Si)SriiinS-a:fc^**^* 5 0 : 5 0<^;Wfc^^t>O4 
(i> ^J9mJ/cm 2 *tic7)l?B#-x-^;W^-<^M^«J:O f ^j2. 4 «>*&j£14«!>** 
tlD^r^ Lfc<> 

[0 0 3 6] 
(&ttffl 3 ) 

[0 0 3 7] 

[^5] 




19 > r*<i y t LT 1 , 3, 5-MJpt^;V-l, 1. 3, 5, 5-^> 
^7x^JH'Jyn^> (i|f$i. 5 7 9, fil^DOW 7 0 5 sil 
icone fluid*: LTD ow Chemical Company, M 
i d 1 and, Michigan, United States of Ame 
r i c afrbX^tfe) ii^LtZo f«ii3- K-fAH4. 611%, 

±ie*jfc^j 1 1 m ^mx-mm l *:«, 

[0 0 3 8] 

Z<DMfc<vmm*. ^*t-r*Ljg«gLT3 £*:{i2#mg£«JJl LT28mJ/ 
c m J t L < li 1 8. 7 m J /c m z <^^-f fr^O* n ^9 A#*2fcJlt*-?3feJfcfli 
1 t^C^T-i^ILfc, Kl^x^^-H, #U. 5mJ/cm 2 L35^ 

[0 0 3 9] 

(*JfcW 4 ) 

[0 0 4 0] 



(22) #312 0 0 1 -52 3 84 2 

[0 0 4 1] 

Hk6] 




H 3 C Si CH 3 



±ie<7?*iS^l3 tiwiD-e^>9s ztitmmv^y tmM:}k&mmt Ltcu 
vy-o)*:?* y h^jfcti. 6 8. o : 32. otiofco msua-K-') 

x^;i/) t*7-h (Rhone Pou 1 enci^S i 1 co lease U 
V C a t a Poudre (SfiiSfe) 2 0 0 t LT#£>*U M.it^^-Vy : 

^At&7. 0M*%*3J:C«iJ&W 0. 0 3 6ll%mu. 
[ 0 0 4 2] 



(23) 0 0 1 -5 2 3 84 2 

GMSMfcspBBafe (slant fringe plane-wave) fejt* n 
^7A*, Mm$L&~M<DN d : YAG<?)l/-f- (5 3 2 nm) "C, SBfikLfc 
o f^l/-f-i:ii, -*<DSM«ii:7>f ^LtW^- 
•F-^-r-r >^tf-A (e-A^H3 4° 10° "C, Z<DMfc<?>&ftKfcm 

i"^. fci&KpMBELfco -?-£>t»££|-£, Newport Corporatio nH 
<7)Mode 1 4 9 5 <D$}t)ikUlfe*T-V±.\Z.yWtf\ftzo Xf-7(?)@|Kfi 
S> %LT*fliz£\o ?J yy¥-£.KM-t%>UnWV>M&*. Newpo 
rt Corporat i onUMode l PMC20 0P^-->a>3> 

[0 0 4 3] 

3MtR'ftifiiJ5t£, iiftA^IoNd : YAG©l/-f- (5 3 2 nm) ^ 

(«J2 0 //W<75Altm*) *«o"Cffofce IE^<7>M> «fl-*i&jt7<klSI*s^T-- 
v± nipt*) fa it. **ucj:ot\ #M ! i>L< fi#-^e-Aif^P,^nnii-s^H4 
®<^^J^ £N ewport Corporatio n^60M o d e l PMC 2 
00P^-y2>3>Fn-7-HLT > 3 > fcf a - ^$UfP L*r 0 ESJV-K 
ft^<a^tt»tttiifc«tt&«o7fc* iOlBfi^S^^liffi (d e t u 
n e ) L"CCL<7>[II$t£;!j^£^ Newport Corporation^ 

Kmtz>mufrzwfcLit 0 z<D&m5mmtt, o. 001 0 

SSttfcfc£3ft&WSM£f±, o. 0 0 5° &T-e*ofc 0 £<*>5WSt&i:^ illfeo 
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